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ELEMENT 

(57)Abstract: P>^^ -h:*' 

PROBLEM TO BE SOLVED: To obtain a liquid <4^<p|- ^^^^ i 

crystal composition having a high voltage 

retentivity in a high-temperature region, a low .n; » 

threshold voltage, and improved anisotropy of ^'^^^^'-^^'^^^^f^i y* tt 
refractive index by mixing a -CF20-bond- 

containing compound with a compound « 
different in the number and positions of F ^•-'^^-ig^.it m 

substituents. ^ 
SOLUTION: This composition comprises 5-95 ... 
wt.% at least one -CF20- bond- containing *• 4Q |^4,-:(^>|-i^: t jy- 
compound selected from compounds of 
formulae I and II, 5-95 wt.% compound 

different in the number and positions of F ^l -^Cy-r^M^-^{a)-^vi* V 

substitutents, selected from compounds of 

formulae III and IV, and, optionally, at most 25 wt.% compound of formula V. 
In the formulae, R1 to R4 are each a 1-10C alkyi, an alkoxyl, a 2-1 OC 



alkenyl or an alkoxymethyl; A1 and A2 are each a single bond or -C2H4; X1 
to X9 are each H or F; B1 and B2 are each cyclohexylene, trans-1,3- 
dioxane-2.5-diyl, or 1 ,4-phenylene at least one H atom of which may be 
replaced by F; Y1 and Y2 are each F, CF3, 0CF3, CF2H. or CI; n is 0 or 1; 
and R5 and R6 are each a 1-10C alkyl. 
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- F 



TC 
n 

A n 
V t h 



7. 5% 
7. 5% 
1 5% 
15% 
1 5% 
8% 
4% 
4% 
4% 
9 8. 
9 5. 

r = 2 7 m s 

c (Df^^m-x. Wv^<D\^wtm(om.i^^ t it-<x a n t^t^ 



VHR (2 5t:) = 
VHR ( 1 0 0*0 = 



7% 
2% 



[003 6] 2 



10 5. ot: 
-2 ot: 

4 9. 3mP a • s 
0.151 
1 . 4 0V 

fSL^AbX^X. 

2- BB(F, F)CF20B(F,F)-F 9% 

3- BB (F, F) CF20B (F, F) -F 11% 
3-HBB (F. F) CF20B (F) -F 10% 

2- HBB (F, F) CF20B (F, F) -F 10% 

3- HBB (F. F) CF20B (F, F) -F 10% 

2- BB (F, F) CF20BB (F) -F 8% 

3- BB (F, F) CF20BB (F) -F 9% 
3-BB (F. F) CF20B (F. F) B (F) -F 3% 

m.^Bt\.X. 

3-HBB (F, F) -F 1 5% 



( 14 ) 

25 

5 ~H B B (F. F) - F 

Tsi = 7 3. ex: 

TC < -2 0*0 

An =0.152 

V t h = 1 . 0 5 V 
VHR(25t:) = 98.7% 

2- HBB (F, F) CF20B (F, 

3- HBB (F. F) CF20B (F. 

2- HBB (F) -F 

3- HBB (F) -F 
5-HB B (F) -F 
3-HB B (F. F) -F 
5-HBB (F. F) -F 
3-H2 BB (F. F) -F 

5-HBB (F) B-2 

5-HB B (F) B- 3 



VHR (10 ox:) = 



f\^m 2 0 0 1 -3 0 5 1 

26 
1 5% 
9 5. 3 % 
X = 2 9 m s 



[00 3 7] mmm s 



F) -F 
F) -F 



9% 
9% 

7. 5% 
7. 5% 

1 5% 

1 5% 

1 5% 
8% 



VHR (2 5t:) = 

VHR (1 0 ox:) = 



TC 
n 

A n 
V t h 



F) CF 20B (F, F) -F 
F) CF 20B (F, F) -F 



= 1 1 4. I'C 

< - 2 ox: 

= 4 7. 5 m P a 
= 0.158 

= 1,52V 

2- BB (F, 

3- BB (F, 
fi)c5>B<h LT, 

2- HBB (F) -F 

3- HBB (F) -F 
5-HB B (F) -F 
3-HB B (F, F) -F 
5-HBB (F. F) -F 
3-H2 BB (F, F) -F 

f&i^CtLX 

5-HBB (F) B-2 
5-HB B (F) B- 3 

= 9 3.1 

< - 3 OX: 

= 39. 6mPa-s 
= 0.147 
= 1.45V 
f&^Ati^X. 

3-B (F. F) CF20BB (F) -F 



7% 
7% 
9 8. 7 % 
9 5. 1 % 

T = 2 8 m s 



[0 0 3 8] mMm4 



TC 

A n 
V t h 



1 2% 
1 2% 

7. 5% 
7. 5% 

1 5% 

13% 

1 3% 
4% 



8% 
8% 
9 8. 7 % 
9 5. 1 % 
= 2 5ms 

mj&(Ditmm(omf&fi^ t ^^x a n 
[00 3 9] mmm s 



VHR (2 5*0 = 
VHR (1 0 0*0 = 



7% 



( 15 ) 



2 0 0 1-3051 



27 

5-B (F, 
5-B (F. 
3-B (F, 



F) CF20BB (F) -OCF3 
F) CF 20B B (F) -F 
F) CF20B (F, F) B (F) -F 
3-HB (F) B (F, F) CF20B (F, F) -F 

2- HBB (F, F) CF20B (F) -OCF3 

3- BB (F, F) CF20BB (F) -F 
3-BB (F, F) CF20B (F, F) B (F) -F 



28 
5% 
5% 
3% 
5% 
5% 
5% 
3% 



2-HBB (F) -F 


3% 


3-HBB (F) -F 


3% 


5-HB B (F) -F 


6% 


3-HBB (F. F) -F 


1 5% 


5-HBB (F, F) -F 


1 5% 


3-H2 BB (F. F) -F 


6% 



5 -HB B (F) B- 2 
5-HBB (F) B-3 

Thi = 9 9. 4t: 

TC < -20^: 

7? =50.1mPa-s 
An =0.162 
Vth =1.34V 

3-HBB (F, 
3-HBB (F, 



VHR (2 5t:) = 

VHR ( 1 0 ot:) = 



7% 
7% 
9 8. 7 % 
9 5.0% 
20 T = 2 9 m s 

^(-;^^<. i^?a(c:ib^ttSVHR;6JS<, Vth7JS/j>^ 

[0040] m: 



F) C F 20B (F) -F 5% 

F) CF20B (F, F) -F 5% 

2- BB (F, F) CF20B (F, F) B (F) — F 5% 

3- BBB(F, F)CF20B(F, F)-F 5% 
f&^BtLX. 



2-HBB (F) -F 




5% 


3-HBB (F) -F 




5% 


5-HBB (F) -F 


1 


0% 


3-HBB (F, F) — F 


1 


3% 


5 -HB B (F, F) - F 


1 


3% 


7-HBB (F, F) — F 




4% 


3-H2 B (F, F) -F 




8% 


3-HB (F) B (F, F) -F 




5% 


3-HB (F. F) B (F) -F 




5% 



^5>C t LT 

5-HBB (F) B-2 
5-HBB (F) B-3 

Thi = 1 0 4. 1*C 

TC < -20t: 

77 =47.3mPa-s 
An =0.161 
Vth =l.39V 



VHR (2 5*C) = 
VHR ( 1 0 CC) = 



6% 
6% 
9 8. 7 % 
9 5. 1 % 
= 2 6ms 
i^^atCii5tt^VHR755i^< , 
An;i)S:^^<. rt>iIV>o 

[004 1] mmm 7 



Vth 



( 16 ) 



29 



3-B (F, F) CF20BB (F) ~OCF3 

2- BB (F, F) CF20B (F. F) -F 

3- BB (F. F) CF20B (F, F) -F 
3-BB (F, F) CF20B (F) -OCF3 
3-HB (F, F) CF20B (F, F) B (F) 
3-HBB (F, F) CF20B (F) -F 
3-HBB (F, F) CF20B (F. F) -F 
5-HBB (F, F) CF20B (F. F) -F 
3-BB (F, F) CF20B (F, F) B (F) 
3-BB (F, F) CF20B (F, F) B (F) 
3-BB (F, F) CF20BB (F) -OCF3 

2- HBB (F) -F 

3- HBB (F) -F 

=3 U^f.'rV/i^/^/^-' h 



-F 



F 

-OCF 3 



[004 21 %mm 8 



4-HHB-C L 
3-HH-4 
CM-4 3 L 



[004 3] mmm 9 



2 0 0 1-3051 

30 

5% 
1 0% 

7% 
1 0% 

7% 
1 2% 
1 0% 
1 0% 

7% 

7% 

7% 

4% 
4% 

0 . 2 7 % 



















2 -HB B 


(F, 


F) 


CF 2 OB 


(F. 


F) 


-F 


1 0% 


3 -HB B 


(F, 


F) 


C F 20B 


(F, 


F) 


-F 


1 0% 


2-BB B 


(F, 


F) 


CF 20B 


(F, 


F) 


- F 


5% 


3 -B B B 


(F, 


F) 


CF 20B 


(F. 


F) 


-F 


5% 


















2-HBB 


(F) 


-F 










5% 


3 -HB B 


(F) 


-F 










5% 


5-HB B 


(F) 


-F 










1 0% 


3-HBB 


(F, 


F) 


-F 








7% 


5 -HB B 


(F, 


F) 


-F 








7% 


















5 -HB B 


(F) 


B — 


2 








7% 


5-HBB 


(F) 


B- 


3 








7% 




UT 














3-HB- 


02 












1 0% 


7-HB- 


CL 












3% 



3% 
6% 

0. 2 1 % 



3-BB (F, F) CF20B (F, F) - 


F 


5% 


2 -HB B 


(F. 


F) C F 20B 


(F, F) 


- F 


5% 


3-HBB 


(F, 


F) CF 20B 


(F. F) 


-F 


1 0% 


2-BBB 


(F. 


F) C F 20B 


(F. F) 


-F 


5% 


3-B BB 


(F. 


F) CF 20B 


(F. F) 


-F 


5% 














3-HBB 


(F) 


-F 






1 0% 


5-HBB 


(F) 


-F 






1 0% 


3-HB B 


(F. 


F) -F 






7% 


5-HBB 


(F. 


F) -F 






7% 















31 

5-HBB (F) B-2 
5-HBB (F) B~3 

3-HB-02 
3-HHB-F 
3-HHB (F) -F 
3-HHB (F, F) -F 
3-HHB- 1 
CM- 4 3 L 

[004 4] hzmm 1 

#^¥^1 0-2 5 1 1 8 6(DtCg3^LTfoSimfi)ci^CO^ 



( 17 ) 4#f53 2 0 0 1 -3 0 5 1 

32 
7% 
7% 

6% 
3% 
4% 
4% 

5% 

0 . 1 9 % 



3-HB (F. F) CF20B (F. F) -F 


5% 


5-HBBCF20B (F. F) -F 


5% 


2— HHB (F) -F 


2% 


3-HHB (F) -F 


2% 


5-HHB (F) -F 


2% 


2-HBB (F) -F 


6% 


3-HBB (F) -F 


6% 


2 -H 2 B B (F) -F 


9% 


3 -H 2 B B (F) - F 


9% 


3-HBB (F. F) -F 


2 5% 


5-HBB (F, F) -F 


1 9% 


lO 1 -HBBH-4 


5% 


1 O 1 -HBBH-5 


5% 



Tni = 
77 = 

An = 
V t h = 

VHR (2 5X:) = 

VHR ( 1 0 ot:) = 



= 9 5. 1*C 
= 35. SmPa-s 
= 0.132 

= 1.72V 30 
9 8. 2 % 
9 5. 1 % 

2- HBEB (F, F) -F 
5-HHEB (F. F) -F 
3 -B B E B (F, F) — F 

4- HHB-CL 

3- HBB (F, F) -F 

5- HBB (F. F) -F 

3- H2 B B (F, F) -F 

4- H 2 B B (F. F) -F 

5- H2 BB (F, F) — F 

3— HVHB (F) -F 

4- HVHB (F, F) -F 
3-H 2 B V 2 

3-HB (F) VB-4 

Tk, = 1 0 1 . 5t: 

77 =36.9mPa-s 
An =0.138 

Vth =1.73V 50 



T = 3 4 m s 

So 

[004 5] itK^J 2 

f\^m^s - 7 3 8 5 7 {zm^\^xh^mf&^(D^xmh 

5% 

5% 

5% 
1 0% 
1 0% 
1 0% 
10% 
1 0% 
1 0% 

5% 

7% 

3% 
1 0% 

VHR {25 1:) = 98. 
VHR (1 0 0*0 = 9 1, 

X = 3 7 m s 

<D, Vth;65iS<, An;55/h$V\ w<?5mfiK^«c:fi. 3i 



5% 
0% 



33 

[0 04 6] itmm 3 



( 18 ) 2 0 0 1 -3 0 5 1 

34 

^mW-S - 7 3 8 5 7 {zm7j<{^Xh^mf^m(O^X*Wch 



5 


-HHEB (F, 


F) 


-F 


5% 


2 


-H B E B (F, 


F) 


-F 


5% 


3 


-HBEB (F, 


F) 


-F 


5% 


5 


-HBEB (F. 


F) 


-F 


5% 


3 


-BBEB (F, 


F) 


-F 


5% 


4 


-B BE B (F. 


F) 


— F 


5% 


5 


-BBEB (F. 


F) 


-F 


5% 


4 


-HEB (F, F) - 


F 


1 0% 


4 


-HB-C L 






1 0% 


7 


-HB (F) -F 






3% 


7 


-HB (F, F) 


-F 




9% 


3 


-HE B (F, F) - 


F 


1 0% 


5 


-HHB (F, F) - 


F 


1 0% 


3 


-H2BB (F. 


F) 


-F 


1 3% 



Th, = 4 6. It: 

TC < - 1 OX: 20 

rj =36.3mPa'S 

An =0.096 

Vth =0.91V 

VHR (2 5t:) = 9 8. 3% 

VHR (100*0 = 92. 3% 

7-HB (F, F) -F 
3 -HHB (F, F) -F 
3 -HH 2 B (F, F) - F 
5-HH2B (F, F) -F 
3-HBB (F. F) -F 
5-HBB (F. F) -F 
3-HBEB (F, F) ~F 
5-HBEB (F, F) -F 
3-HHEB (F, F) -F 
5-HHEB (F. F) -F 

2- HHBB (F. F) -F 

3- HHBB (F, F) -F 
5-HH 2 B B (F. F) -F 

T«, = 7 8. 3*t: 40 

TC < -3 ox: 

7j =30.2mPa-s 

An =0.103 

Vth =1.21V 

VHR (2 5t:) = 9 8. 4% 

VHR (1 0 Ot:) = 9 1.5% 

3-HBCF 20B (F. F) - 
5-HBCF 20B (F, F) - 
5-HBCF 20B-CF 3 
5-HBCF 20B (F) -F 



^mip^^m^f^^X^'O . ii5^a■C<OVHR;!)S{g:^^i:l^p:X 
[004 7] itlSe^iJ 4 

mw^^-^ 14 6 o\zm7f^\^x^^ujSLm(o^xm,%> 

9% 
1 0% 

7% 

5% 
18% 
1 8% 

5% 

3% 

8% 

5% 

4% 

4% 

4% 

r = 4 1 m s 

< . ?^mtC*5ftS VHR;6Sig;l^<^\/>3>C^^^-LT^/^ 
5o 

[004 8] )AM.m 5 
WO 9 6/1 1 8 9 7»C^^LXfc5ia^«J<0(p-e®t 
V t h355gt>®V^^j66«?iI3 6<DTfE<Oj(a^i^S:liffi!L 

F 5% 
F 1 0% 

5% 

5% 



( 19 ) 



35 

3-HBCF20B-OCF3 
7-HB (F, F) -F 

3- HHB (F, F) -F 

4- HHB (F, F) -F 

3- H 2HB (F, F) -F 

4- H2HB (F, F) -F 

5- ~H2HB (F, F) -F 
3 -HH 2 B (F, F) - F 
5-HH2 B (F, F) -F 
3-HBB (F, F) -F 
5-HBB (F, F) -F 
3-HHB B (F, F) -F 
3-HH2 BB (F. F) -F 

Thx =61.8^ 

TC < -2 0t: 

= 2 3. 6mP a • s 

= 0.083 
= 1.50V 



7] 

A n 
V t h 

VHR (2 SX:) = 9 8.7% 
VHR (10 0*0 = 9 5. 6% 



20 



2 0 0 1 -30 5 1 

36 

5% 

8% 

6% 

3% 
1 0% 

6% 

6% 
1 0% 

5% 

5% 

5% 

3% 

3% 

r = 4 3 m s 

^<Dm.f&m^. ^^:fsxrji.^\^^mm.j±r-i&< . mux- 

[0 04 9] IttSsM 6 
WO 9 6/1 1 8 9 7 {zm7J<\^Xh^m.f&^<D^X*&h 



3 


-HBCF20B (F, F) -F 


5% 


3 


-HBCF20B-OCF3 


5% 


3 


-HB-C L 


4% 


5 


-HB-C L 


4% 


7 


-HB-C L 


5% 


2 


-HHB-CL 


6% 


3 


-HHB-C L 


7% 


5 


-HHB-CL 


6% 


2 


-HBB (F) — F 


6% 


3 


-HBB (F) -F 


6% 


5 


-HBB (F) — F 


1 2% 


3 


-HBB (F, F) -F 


1 3% 


5 


-HBB (F, F) -F 


1 3% 


3 


-H2HB (F) -CL 


3% 


3 


-HB (F) T B- 2 


3% 


3 


-HB (F) VB-2 


2% 



TC 

A n 
V t h 



== 8 9. 3t: 

< - 2 ox: 

= 2 1. 9 mP a 

= 0.128 

= 2.08V 



VHR (10 0*0 = 9 3. 5% 
T = 3 7 m s 

[00 5 0] ^^^?5J 1 0 



VHR (2 5*0 = 9 8. 4% 



3-BB (F, F) CF20B (F, F) -F 

3-HBB (F, F) -F 
5-HBB (F. F) -F 
2-HHBB (F, F) -F 



3 0% 

8% 
7% 
3% 



{ 20 ) 2001-3051 

37 38 

3-'HHBB(F,F)-F 4% 

5-HHBB (F, F) -F 3% 

3-HB-02 1 0% 

3-HH-4 5% 

3-HHB (F, F) -F 8% 

3-HHB-l 8% 

3-HHB-3 9% 

3-HHB-F 5% 

:^^(o^j:^m0.^^mmy.tio :i(om.f&f^(o(i^m'i. lo An = o. 1 1 2 

(DXo^^^^^t^o Vth = 1. 58 V 

Thi =7 8. 5t: VHR (2 5t:) = 9 8. 6% 

TC < -2 0t: VHR (10 0*C) = 9 5. 5% 

77 =30.8mPa-s [005 1] HlfetHj 1 1 

3-BB (F. F) CF20B (F, F) -F 30% 

fiK5>B^ ur 

2- HHBB(F,F)-~F 3% 

3- HHBB(F,F)-F 4% 
5-HHBB (F, F) -F 3% 

3— HB-02 11% 

3-HH-4 6% 

3- HHB (F. F) -F 10% 

4- HHB (F, F) -F 5% 

5- HHB(F.F)-F 5% 
3-H2HB (F. F) -F 3% 
3-HHB-l 8% 
3-HHB — 3 7% 
3-HHB-F 5% 

:fy>hfj:ms.f^m^mSil^tCo :i(Dm^^(D!l^m^. An = 0. 102 

(O^Oi^^J^^t^o Vth = 1. 6 1V 

Thi = 8 0. 2*0 VHR (2 St:) = 9 8. 7% 

TC < -3 0*C VHR (loot:) = 9 5. 3% 

T7 =30.2mPa-s [0052] HJfe^J 1 2 

3-BB (F, F) CF20B (F, F) -F 30% 

^^Bti^X 

2- HHBB (F, F) -F 3% 

3- HHBB (F. F) -F 3% 
5-HHBB (F, F) -F 3% 

3 -HB-O 2 1 0% 

3-HH-4 1 0% 

2- HHB-CL 5% 
5-HHB-CL 6% 

3- HHB-l 8% 
3-HHB-3 7% 
3-HHB-F 5% 
3-HB (F. F) CF20B (F. F) -F 10% 



( 21 ) 2 0 0 1 -3 05 1 

39 40 

/)-hfj:^mf^!^^mmi^fto :z<Dm^^<D(i^m^. An =0.105 

<D^^{Cfj:^tz. Vth = 1. 6 5V 

T,, = 77. 9t: VHR {25t:) = 98. 5% 

TC < -20X: VHR (loot:) = 95. 1% 

7j =29.8mPa's [0053] MMM 1 3 

3-BB (F, F) CF20B (F. F) -F 15% 

3-HBB (F, F) — F 8% 

3-HB-02 8% 

3 ~ H H - 4 7 % 

3-HHB-l 8% 

3-HHB-3 1 4% 

3— HHB-F 5% 

3-HB (F, F) CF20B (F, F) -F 15% 

2- HHB (F. F) CF20B (F. F) -F 5% 

3- HHB (F, F) CF20B (F. F) -F 5% 

4- HHB (F, F) CF20B (F. F) -F 5% 

5- HHB (F. F) CF20B (F, F) -F 5% 

:^-hfj:^mf^m^mm\^tio :i<omj&^(r>ii^mt,. An = o. 119 

<DXo{^^j:otio vth =1.50V 

Thi = 81. 5*C VHR (25t:) = 98. 6% 

TC < -20^: VHR (loot:) = 95. 2% 

7) =27,6mPa-s [ 0 0 5 4 ] ^tS^iJ 1 4 

2- BB (F, F) CF20B (F, F) -F 10% 

3- BB (F, F) CF20B (F. F) -F 10% 

3-HBB (F. F) -F 17% 

5 -H B B (F, F) - F 17% 

2- HHBB (F. F) -F 3% 

3- HHBB (F. F) -F 4% 

4- HHBB (F. F) -F 3% 

5- HHBB (F, F) -F 3% 
3-HH2BB (F, F) -F 7% 

3-HHEB(F,F)-F 10% 

5-GHB (F, F) -F 16% 

:^>^fj:^mm^^mm\^tCo C<7?m^il^O#ttfi, I^JIT 40 An = 0. 1 1 5 

<DX^\:itj:^tio Vth = 1. 06V 

T,i = 7 6. 4*C VHR (2 5X:) = 9 8. 0% 

TC < -3 ox: VHR (10 0*C) = 9 4. 6% 

7) =36.9mPa-s [0055] 1 5 

f^^ At 1.x 

2- BB (F, F) CF20B (F, F) -F 10% 

3- BB (F, F) CF20B (F. F) -F 16% 

3-HBB(F,F)-F 17% 

5-HB B (F, F) -F 17% 



( 22 ) 2 0 0 1 -3 0 5 1 

41 42 

2- HHBB (F, F) -F 3% 

3- HHBB{F,F)-F 4% 

4- HHBB (F. F) -F 3% 

5- HHBB(F,F)-F 3% 
3-HH2BB (F, F) -F 7% 

3-HB (F, F) CF20B (F, F) -F 15% 

5-HB (F, F) CF20B (F, F) -F 5% 

^^C:>fj:^mf&m^mmy^tia :^(Dm^m(D^^i't. UT An = o. i 1 9 

(OX^iiCf^^fCo lOVth =1.08V 

Tn, = 5 8. 4^ VHR (2 5t:) = 9 8. 3% 
TC <— 30t: VHR(l00*O=94.9% 
V =30.0mPa-s [0056] MMM 1 6 

2- BB (F. F) CF20B (F, F) -F 1 5% 

3- BB (F, F) CF20B (F. F) -F 15% 

3-HBB(F,F)-F 15% 

5-HBB(F,F)— F 12% 

3-HHB (F, F) -F 8% 

2- HHBB (F, F) -F 3% 

3- HHBB (F. F) -F 5% 
5-HHBB (F. F) -F 3% 

3-HH-4 5% 

3-HHB-l 8% 

3-HHB-3 1 1% 

f)>hfj:^mf^m^mmLtio :i(omj&^<oi^m^. ur ^n = o. 1 1 3 

<DX^i,Cfj:^ti^ Vth =1.39V 

Th, = 8 3. O^C 30 VHR (2 5t:) = 9 8. 6% 

TC < -3ot: VHR (loot:) = 95. 1% 

7? =26.3mPa*s [0057] MMM 1 7 

3-BB (F, F) CF20B (F, F) -F 15% 

3-HBB{F,F)— F 15% 

5-HBB (F, F) -F 1 2% 

2- HHBB(F,F)-F 3% 

3- HHBB (F, F) -F 5% 
5-HHBB (F, F) -F 3% 

3-HH-4 5% 

3-HHB(F,F)-F 8% 

3-HHB-l 8% 

3-HHB- 3 1 1 % 

3-HB (F, F) CF20B (F, F) -F 15% 

ii^^fj:^^i^^m^mm\^tz. :i(om^m<ofi^m^. t? = 2 6. imPa-s 

<Oj; 5t-3^cCofCo An = 0, 107 

Tki = 82. 5X: Vth = 1. 48V 

TC < -30*C 50 VHR (25*C) = 98. 2% 



VHR (10 0*C) = 



( 23 ) 
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9 4. 9 % 

2- BB (F. F) CF 20B (F, 

3- BB (F. F) CF 20B (F. 

3-HBB (F, F) -F 

3 -HH B— 1 
3-HHB-3 
3-HHB— F 
3-HB (F, F) 
5-HB (F, F) 

2- HHB (F, 

3- HHB (F, 

4- HHB (F, 

5- HHB (F. 

7 4. 9r 

-3 0t: 20 
3 4. 3mP a • s 

3-BB (F, F) CF 20B (F, 
5-HB (F. F) CF20B (F. 

3-HBB (F, F) -F 
5-HBB (F, F) -F 
3-HHBB (F, F) -F 



0 0 1-3051 
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[005 8] mmm 1 8 



F) -F 
F) -F 



CF 20B (F. F) -F 
CF 20B (F, F) -F 
F) CF20B (F, F) -F 
F) CF 20B (F, F) -F 
F) CF 20B (F, F) -F 
F) CF 20B (F, F) -F 
A n 
V t h 



TC 



VHR (2 5*0) = 
VHR ( 1 0 ot:) = 

[00 5 9] mmm i 

F) -F 
F) -F 



7% 
1 5% 

8% 

8% 
1 4% 
5% 

1 5 % 
8% 
5% 
5% 
5% 
5% 

0. 12 5 
0. 9 6V 
9 8. 6 % 
9 5. 2% 

9 

3% 
3% 

2 0% 
1 5% 

6% 



3-HHB (F, F) - 


F 


8% 


3-HHEB (F, F) 


-F 


1 0% 


2-HBEB (F, F) 


-F 


3% 


3-HBEB (F, F) 


— F 


5% 


5-HBEB (F, F) 


-F 


3% 


5-HB— CL 




1 1% 


3-HH-4 




8% 


3-HHB- 1 




5% 



TC 



= 74. 2X: 

< - 3 ot: 

= 2 2. OmP a • s 
^^AtX^X 

2- BB (F, F) CF 20B 

3- HB (F, F) CF 20B 
f$.^BtVX 

3-HBB (F, F) -F 
2-HHBB (F. F) -F 

5 -HB-C L 



A n 
V t h 
40 VHR (2 5t;) 
VHR ( 1 0 0*C) 

[00 6 0] mmm 2 0 

(F, F) -F 
(F. F) -F 



= 0. 10 4 

= 1.38V 

= 9 8.2% 

= 9 4.9% 



5% 
5% 



2 2% 
6% 

4% 



( 2A ) 



TC 
V 



45 

2- HHB (F) -F 

3- HHB (F) -F 
3-HHB (F. F) -F 
4 -HH B (F. F) - F 
3-H2HB (F. F) -F 

3- GHB (F, F) -F 

4- GHB (F, F) -F 

5- GHB (F, F) -F 



10 



T«, 
TC 
V 

A n 

V t h 

VHR (2 5X:) 



= 6 7. 8t: 

< -3 ot: 

= 33. 2mPa's 

3-BB (F, F) CF 20B (F, 
3-HB (F, F) CF20B (F, 
fiK^B^LT 

3-HB B (F, F) -F 
3-HHB B (F, F) -F 

2- HHB (F) -F 

3- HHB (F) -F 
3-HHB (F, F) -F 
3-H2HB (F, F) -F 

3- HHEB (F, F) -F 

4— HHEB (F, F) -F 

2- HBEB (F, F) -F 

3— HBEB (F, F) -F 

3- HGB (F, F) -F 

4- GHB (F, F) -F 

5- GHB (F, F) -F 

= 70. 3X: 

< -3 ot: 

= 3 8. 1 mP a • s 

= 0.091 

= 0.82V 

= 9 8.0% 



An = 
V t h = 

VHR (2 5X:) = 

VHR ( 1 0 0*0 = 

[00 6 1 ] mmm 2 1 

F) -F 
F) -F 



2001-3051 
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9% 
9% 
8% 
3% 
1 2% 
3% 
8% 
6% 

0. 0 9 1 
0. 8 9V 

9 8. 0 % 
9 4. 6 % 



4% 
4% 



2 1 % 
4% 

7% 
7% 
8% 
1 0% 
1 0% 
3% 
2% 
3% 
3% 
7% 
7% 
9 4. 



5% 



VHR ( 1 0 0*C) 
[0 0 6 2] 

X. r 1!^ ^ y ' ^ h V 1^ :^:^^(om^Bm7jkm^ (am 
-LCD) \c:^dbhti^-^&3^J:^^^mfz\^fj:^>hs 

f^i^^^m-r^ w <!: :^-X^ 60 



[Igffiei ^fi8;il^6^3O0 (1999. 6. 3 IffliE*)-^^S^l 0 0 5 9 

0) IffljE:^^] aeiE 

imiEMm^m^] mmm [00591 mmw 1 9 

At 1.x 

3-BB (F, F) CF20B (F, F) -F 3% 

5-HB (F, F) CF20B (F. F) -F 3% 



( 25 ) 



2001-3051 



3-HBB (F, F) -F 
5-HB B (F, F) -F 
3-HHBB (F. F) -F 



2 0% 
1 5% 
6% 



3-HHB (F. F) - 


F 


8% 


3-HHEB (F, 


F) 


-F 


1 0% 


2 -HB E B (F. 


F) 


- F 


3% 


3 -HB E B (F, 


F) 


-F 


5% 


5-HBEB (F, 


F) 


-F 


3% 


5-HB-C L 






1 1% 


3-HH-4 






8% 


3-HHB- 1 






5% 



(OX 0{Z.t^^ti^ 

Tki = 7 4. 2^0 

TC < -ZO°C 

T) =22.0mPa'S 

An =0.104 

Vth =1.38V 

VHR (2 5*0 = 9 8.2% 

2- BB (F. F) CF20B (F, F) -F 

3- HB (F, F) CF20B (F, F) -F 

3-HBB (F. F) -F 

2-HHB B (F, F) -F 

5-HB-CL 

2- HHB (F) -F 

3- HHB (F) -F 

3- HHB (F. F) -F 

4- HHB (F. F) -F 
3 - H 2 H B (F, F) - F 

3- GHB (F, F) -F 

4- GHB (F. F) -F 
5 -GHB (F, F) -F 

(Oct 9«-?^<CofCo 

= 6 7. 8X: 

< -3 ot; 

= 33. 2mPa*s 

= 0.091 

= 0. 8 9V 

= 9 8. 0% 

3-BB (F, F) CF20B 



Tk, 

TC 
rj 

A n 

Vth 

VHR (2 5t:) 



VHR (loot:) = 94. 9% 
(«IE*r*«B^l 00 6 0 

[00601 mmm 2 0 



5% 
5% 
2 2% 

6% 

4% 
9% 
9% 

8% 

3% 

1 2% 
3% 

8% 

6% 

VHR ( 1 O 0*0 = 9 4. 

i^-mmAE 3 1 

miEi^mm^^] 0 0 6 1 
[0 06 1] mmm 2 1 



6% 



(F, F) -F 
3-HB (F. F) CF20B (F, F) -F 



4% 
4% 



( 26 ) 2001-3051 

3-HB B (F. F) -F 2 1 % 

3-HHBB (F, F) -F 4% 

2- HHB (F) -F 7% 

3- HHB (F) -F 7% 
3-HHB (F. F) -F 8% 
3-H2HB (F, F) -F 10% 

3- HHEB (F. F) -F 10% 

4- HHEB (F, F) -F 3% 

2- HBEB(F.F)-F 2% 

3- HBEB (F, F) -F 3% 

3- HGB (F, F) -F 3% 

4- GHB (F, F) -F 7% 

5- GHB (F, F) -F 7% 

:f)>h^j:^m.f&^^mmi^ti. :i(Dmf&^(o^i±i^. An = o, 091 

<DXo{^^j:^fZo Vth =0.82V 

T;,, =70. St: VHR(25t:) = 98.0% 

TC < -30t: VHR (loot:) = 94. 5% 
Tj =38.1mPa*s 



[^ai0i ¥^1 2^4^ 2 4 0 (2000. 4. 2 
4) 

i^m^iE 1 1 

miEMmmB^} 0 0 2 7 

[0 0 2 7] ;^^^(D ^5>c r-fe^-^^ (3) vm^ 

L<. ct t)iif*L<fi2 oa:^%I^Tr-foSo 
[^3^^2:21 

imiEMmm^^} 0033 

[003 3] 1 0-2 5 1 1 8 6 <^3liS0^iJ ( 3 2 

-4 2. 4 4, 4 5) \z7r^ti^mfSimci^m^in?>it 

(1-1) 55^1^-60 
fb'^^T'f^/.fl.>o *|g0>gtO-«^5^ (1-1) T'^$tL5 
w<^4*|3B¥l 0-2 5 1 1 8 6<Di[:^l^t(Ol^ 

2-HBEB (F, F) -F 
5-HHEB (F, F) -F 



3 -HB-C 
5 -HB-C 
7 -HB-C 



2 4% Tk, = 7 1 . 7t: 

36% A£ = 11.0 

25% An = 0. 137 

T) =27.0 m P 



3-HB B-C 1 5% 
a • s 

a : 3-BB (F, F) CF20B (F. F) -F< 
:^mm(^7K, (1-1-3) (7)R = C3H7> 
b : 3-B (F, F) CF20BB (F, F) -F< 
7^mm(0^ (1-2-4) CDR = C3H7> 
c : 3-B (F) CF20BB (F, F) -F<^^ 

¥ 1 0 - 2 5 1 1 8 6 mmM 3 4 {cmmt^m) > 

miE^mmn^] 0045 
[004 51 itmm 2 

¥fmw-s-7 3 8 5 7jcf}B^Lr$>-5mjjJc^<o4'-e®t> 

5% 
5% 



( 27 ) 
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3- B BE B (F. F) -F 

4- HHB-CL 
3-HBB (F, F) -F 

5- HBB (F, F) -F 

3- H2 BB (F, F) -F 

4- H 2 B B (F, F) -F 

5- H 2 B B (F. F) -F 

3- HVHB (F) -F 

4- HVHB (F, F) -F 
3-H 2 BVB-2 
3-HB (F) VB-4 

Tk, = 1 0 1 . 5t: 

7? =36.9mPa-s 
An =0.138 
Vth =1.73V 
VHR (2 5*C) = 9 8. 5% 
VHR (1 0 ox:) = 9 1. 0% 
r = 3 7m s 

(D, Vtht^M<s An;d?/h$V\ ^(Dm^^mM. ^ 

5- HHEB (F, F) -F 

2- HBEB (F, F) -F 

3- HBEB (F. F) -F 
5 -HE E B (F, F) -F 

3- BBEB (F, F) -F 

4- BBEB (F. F) -F 

5- BBEB (F, F) -F 
4-HEB (F. F) -F 

4- HB-C L 
7-HB (F) -F 
7-HB (F, F) -F 
3-HBB (F, F) -F 

5- HHB (F. F) -F 

3 -H 2 B B (F, F) -F 

Tk. = 4 6. l^C 

Tc < -lot: 

77 =36.3mPa-.s 
An =0.096 
Vth =0.91V 



5% 
1 0% 
1 0% 
1 0% 
1 0% 
1 0% 
1 0% 

5% 

7% 
3% . 
1 0% 

imjEMik^m^,] mmm 

miEM^m^^l 0 0 4 6 
[0 04 6] itMim 3 

3 8 5 7 \zm7rii^x:h^mi^m<D^x*mh 
V t h t^mi>ijs:\^^mmm 2 (OTrntDm^m^mm i^it^ 

5% 

5% 

5% 

5% 

5% 

5% 

5% 
1 0% 
10% 

3% 

9% 
10% 
1 0% 
1 3% 

VHR (2 5^0 = 9 8,3% 
VHR (1 0 ox:) = 9 2.3% 

^mmm $ nr^s . mmx(DVH r a^m^^ ^t\i^ox 
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F^— 4H027 BAOl BBOl BB02 BB06 BBll 

BB13 BC04 BD02 BD04 BD05 
BD07 BD24 BEOS CE02 CE03 
CE04 CEOS CH02 CH03 CH04. 
CHOS CMOl CM04 C^04 CP04 
CQ04 CR04 CS04 CTOl CT04 
CT07 CU02 CU03 CU04 CU05 
CWOl DH02 DH03 DH04 DHOS 
DM03 



